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(54) niAPABJWNECKAfl AOPHWPYIOlUAfl 
TO/IOBKA 

(57) H3o6peTCHMe othocmtc* k He<|>TeAo6biBa- 
»ometf npoM-CTM m npeAHaaHaneMO a"* 6ype- 

HMH M 3KCn/iyaTaUMM B0A»HWX. He<J>T*HblX m 

rasosbix cxBaxuH. Uenb - noBuiueHne 3<J><J>eic- 
tmbhoctw paBoTw mApaB/umecxoM AopHnpyio- 
metf ronoBKM aa cmgt o6ecneMeHiifl 
CTa6n/iw3aunM nofioxeHMH noABMXHbix cexTO- 
poB bo BpeM» pa6otw. Ana atoro eepxmivi m 


HHXHMW TOPUW nOABHXHblX CCKTOpOB BbinO/1* 
H6Hbl B npOAOnbMOMCeMeHMM ruApaB/iMMecxoM 
Aopnupyjoiue^ ronoaxw c oxpyrneHneM no pa- 
Anycy. pdBHOMy no/iOBnne aamhu noABMxno- 
ro cexTopa b npoAO/tbHOM cgmghww c ueHTpoM 
b paBHoyAaieHHo* ot aepxHero w HMWHero 
topuob cexTopa ume. MaxcMManbHwrt A^a- 
M6Tp b nonepeMHOM ceMeHnw pa6onea nosep- 

XHOCTM ceKTOpOB BMHO/IHeH H3 paCCTOflHWW . 

onpeAe/i«eMOM no M3TeM3Ttmecxow <p-ne. ot 
BepxHwx TopuoBcexTopos. floc/ieAHwe b pa6o- 
seM nonoxeHMM nepeMemaK>TC* 6e3 nepexo- 
cob. hto co3Aaer H3HBwroAHertujne ycnoBww 
pa6oTbi cexTopoa i* ynpyrow Tpy6H3T0ft ana<t>- 
parMbi. yMeHbiuaeT oceBbie m paAna/ibHue Ha- 
rpy3xw Ha jxeianvt ro/iOBxu w HKT. Ha kotopwx 
cnycxaeTca ro/ioaxa. w noBwtuaeT xanecTBO . 
pacujwpaeMoro n/iacTbipa b o6caAHOM Tpy6e. 
Bwno/ineHne topmob cexTopoa no paAnycy mc- 
x/nosaeT aaxnuHMBaHne m o6p33oeaHne xonb- 
ueBoro 3d30pa MOKAy cexTopaMM m ^nanueM 
b c/iynae noaopoTa ceKTOpos. 3 wn. 


M3o6peTeHne othocmtch x He<t>TeAo6biBa- 
K)tueii npOMwuj/ieHHOCTM, b m3cthoctm k 6ype- 
hmk> w sxcn/iyaTauMM boa*hux. He<J>T«Hbix w 
ra308bix cxaaxcMH &\* ycTanoBxu nepexpbiBa- 
Te/iea b cxBaxcMHax c uenbK) BOCCTaHOB/iCHnn 

repM6TM4HOCTM 06C3AHblX KO/lOHH. 

Ue/lbK) M306pCTGHtid HB/lfleTCR noBwiue- 

Mwe 3<t><J>exTMBH0CTM pa6oTbi rMApaa/mMecxow 
AopHMpytomeft ro/iOBXM aa cmct o6ecneHeHun 
cTa6w/M3auMM no/ioxeHM« noABMJXHwx cexTo- 
POB do BpeMB pa6oTbi. 

Ha <t>nr. 1 cxcMaTMMHO npeACTao/ieHS tma- 
pasnvmecxafl AopnvipyiOLuan to/iobxs. nonepeM- 
hum pa3p€3; Ha 2 - to xe. c noeepHyrbiMM 
cexropaMM b pa6oneM nono*euuH: na 4>nr. 3 - 
cxeMa cm/i. AewcTByioiMMx na cexTop. 


rMAP3B/iMMecxan AOpHMpyiomaw ronoBxa 
MMeeT nonyio uiTanry 1. na xoTOpyK) OAeTa 
ynpyran Tpy6MaTaa AW3<|>p3rMa 3. Me^Ay 
^/laHqaMu 2 noMemeHw noABVDKHbie cexTopa 

4. BepXHMM M HM)KHHM TOpUW CeKTOpOB, npM' 

/lerawiuue x ^aHuaM. Buno/iHeHbi b npoAO/ib- 
hom ceneHMn Aopnnpyioaie^ tojiobxh co 
cxpyr/ieHweM no paA^ycy. paBHOMy no/)OBMHe 
Ahmhu cexTopa b npoAO/ibnow n/iocxocTM c 
ueHTpoM b paBHoyAa/ieHHOH ot BepxHero n 
HnxHero topuob noABMKHoro cexTopa tomxc 
a MaxcuMa/ibHtdw A^aMeip a nonepennOM ce- 
seHMM ruApaBnunecKOM Aopnnpyioiue^ ro/io- 
b km pa6oMen noBepxHOCTn cexTopoB. 
KOHraxTupyiomeM c pacojwpaeMbiM nnacru- 
peM. BbinonHen Ha paccToaHMM X ot sepxHux 

TOPUOB nOABMXHblX CCKTOpOB B RpOAO/lbHOM 
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ceMeHMti noc/ieAHMx. onpeAfc«*€MGM a coot- 
eeTCTBMM co c/ieAywmeii 33BwcMM0CTbK): 

X=^-H(0.3+sln/3), 


r^e L - /yiMHa noflBHXHoro cexTopa b npo- 
Ao/ibHoR d/jockoctm: 

H - paccTOflHue mokay npjiMoa, napan- 
ne/ibHOM npoAonbHowi ocm xopnyca. npoxoAa- 10 
men Mepea paBHoyAa/ieHHyxj ot BepxHero m 
HwxHeroTopuoB noABMXHoro cexTOpa TOMxy, 
m tom k oft noABiixcHoro cexTopa, MaxcMMa/ibHo 
yaaneHHoa ot npoAo/ibHow ocm KOpnyca; 

fi - yro/i HdKnoHa k npoAO/ibHOft ocm rwA- 15 
paanMMecKoA Aoptfupyiomefl ronoaxM pa6oMea 
nooepxHocTM noABMKHoro cexTopa. 

K noDepxHOCTn. npw/ieraK)meM k am3<J>- 
parMe. xaxAoro BTOporo noABMXHoro cexTopa 
npucoeAMMenu Meran/ivisecKiie n/iacmHu 5. K 20 
n/iacTMHdM co CTopOHu AMa^psmu npwcoe- 
AMHeHbi npoxnaAxn 6 M3 nnoTHOw tkshm Tax. 
mto Kpa« TK3HH BbiCTynaiOT 3a xpaa n/iacTMH 5. 

npM cosAaHMM Aaa/ieHMfl b ycTpowcTse., 
Tpy6M3Ta« AwacJ>parMa 3 paciunp*eTC» m pa3- 25 
ABuraeT cexTopu 4 ao ynopa Mepea n/iacTbipb 
8 b peMOHTMpyeMyio Tpy6y 7. FlpM stom o6pa- 
3yK)lHMMCfl MexAy cexTopaMM 6OKOBOM aaaop 
nepexpwBaeTcw B«CTynaK)iMHMn m3Ctamh 
n/iaCTHH 5. KOTopue npuxcuMaiOTCsi A^a^par- 30 
mom k onopHbiM noBepxHOCTsiM cmokhux cex- 
Topoa, a xpafl npox/iaAOK noArw6aiOTc«. 

33KpblB3fl OCTBBUJIieCn 3330pt»l no XpdflM n/13- 

ctmh. ripw npoTstriiBdHtiM ronoBKM Meoe3 n/13- 
CTbipb cexTopw 4 Bee apeM* ocTamcn 35 
napan/ie/ibHbiMM ocm ro/toaxM. npn 3axOAe 
(mam BbixoAe) ro/ioBKM a n/iacTbipb 8 cexTopa 

HaKJIOHSIIOTCft nO 0TH0UJ6HHI0 K OCM TOI10BKM. 

npM 3T0M MAeT TO/ibxo nepepacnpeAeneHwe 
K/iMHOBoro TopuoBoro 333opa y c AsyxcTopoH- 40 
Hero Ma OAHOCTOpOHHMM 2y M axc. ho o6pa30Ba- 

HMfl CKB03HOTO KOJlbljeBOrO 333opa Me*<Ay 

4)/taHueM 2 m cexTopaMH 4 He npoMcxoAMT. a 
x/iMHOBbie 333opw 3ano/iHflK5TC» npox/iaAxa- 
mm M3 TxaHM. BunonHeHwe pa60Meft noBepx- 45 
hoctm. KOHTaKTMpyioiueM c pactuwpneMWM 
n/iacTbipeM noABMXHbix cerropoa co CMeu^e- 
HMeM MaxcMManbHoro AM3MeTpa. npMBOAMT k 


mx napa/i/ie/ibHOMy nepeMeiueHMio a pa6oneM 
no/ioxeHMM 6e3 nepexocoa, mto C03AaeT naM- 
BbiroAHe^uiMe yc/iOBM* pa6oTw cexTOpoa 
m ynpyroM Tpy6MaTOM Ana<t>parMw, yMeHbuiaeT 
ocesbie m paAMa/ibHbie HarpyaxM Ha AeTanw 
ro/ioBKM m HacocHo-xoMnpeccopHbie Tpy6bi, 
Ha xoTopwx cnycxaeTc* ronoBxa, m noawwaeT 
xaMecTBO npM/teraHM* pacuuipsieMoro n/iacTbi- 
p« k o6caAHOft Tpy6e. 

Bbino/iHeHMe topuob cexTopoB no paAwy- 

Cy MCK71K)MaeT 33K/)MHMBaHMe M 06pa30B3HWe 

xo/ibueBoro 3a30pa mgxay cexTopaMM m 4>/iaH- 

ueM b c/iyMae nosopoTa cexTopos. 
OopMy/ia M3o6peT6HM» 
rMApaB/iMMecxdfl AopHMpyiouudfl ro/iosxtf 

no 3bt. cb. N» 641070. othmm a k)U|3«c p 

TeM, MTO. C Ue/lbK) nOBWUieHM» 3<^<)>eKTMBHOCTM 

pa6oTbt TMApaB/iMMecxoA AopHMpyioiueA rono- 
bkm 3a CMeT o6ecne*ieHMn cTa6MHM3aqMM no/10- 
>xeHMff noABMXHbix cexTopoa BO apeMR 
pa60Tbi. aepxHMM m hvdkhmm Topubi nOABH)K~ 
hux cexTopos BwnonHeHw a npoAO/ibHOM ce- 
MenMM rMApasnwecxov^ AopHMpyiomeA ronoBXM c6 
cxpyr/jeHMeM no psviMycy. paBHOMy nonoBMne ahm - 
hm noABMXHoro cexTopa e ynoMAHyroM ceMe- 

HMM C UeHTpOM B paBH0yA3/l eH MOfi OT 

aepxHero m hmxhcto topuob noABMXHoro cex- 
Topa TOMxe, a MaxcMMa/tbHuft ambmctp b none- 
peMHOM ceMeHMM pa6oMeA noBepx hoctm 
noABMXHbix cexTopoa BbinonHen na paccTOR- 

HMM X OT BepXHMX TOpUOB nOABMXHblX cexTO* 

Pob. onpeAenneMOM e cootbctctbmm co 

cneAyK>tAeM 33BMCMMocTbio: 


X = 


4L 


^-:H(0.3 +sln^). 


rAe L - AflMHa noABMXHoro cexTopa b npo- 
AO/ibHOM nnocxocTM: 

H - paccTowHwe Me*Ay npflMoft. napa/i- 
nenbHOto npoAO/ibHOM ocm xopnyca. npoxoA»* 
uxeA Mepe3 psBHoyAaneHHyio ot aepxHero m 
HMXHero topuob noABMxcHoro cexTopa TOMxy, 

M TOMKOM nOABMXHOrO CeXTOpS. M3KCMMd/1bHO 

yAaneHHOM ot npoAO/ibHOM ocm xopnyca; 

fl- yro/i HSK/ioHa x npoAO/ibHOM ocm tma* 
paB/iMMecxoM AopHMpyiotuevi to/iobkm pa6oMeM 
noBepxHOCTM noABMXHoro cexTopa. 
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(46) July 15, 1991, Bulletin No. 26 

(71) All-Union Scientific-Research and 
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Drilling Muds 

(72) A. V. Ivanov 

(53) 622.245.4 (088.8) 

(56) USSR Inventors Certificate No. 
641070, cl. E 21 B 29/00 (1979). 

(54) A HYDRAULIC CORING HEAD 

(57) The invention relates to the oil 
production industry and is designed for 
drilling and operation of water, oil, and 
gas wells. The aim is to improve the 
efficiency of work with a hydraulic coring 
head by stabilizing the position of the 
movable sectors during operation. For this 
purpose, the upper and 


lower end faces of the movable sectors 
are implemented, in the longitudinal 
cross section of the hydraulic coring 
head, with radial curvature equal to half 
the length of the movable sector in the 
longitudinal cross section, with center at 
a point equidistant from the upper and 
lower end faces of the sector. The 
maximum diameter in the cross section 
of the working surface of the sectors is 
implemented at a distance from the upper 
end faces of the sectors, as determined 
from a mathematical formula. The latter, 
in the working position, are displaced 
without warping, which creates the best 
conditions for operation of the sectors 
and the elastic tubular diaphragm, 
reduces the axial and radial loads on the 
parts of the head and the tubing on which 
the head is lowered, and improves the 
quality of the expanded patch in the 
casing. The radial implementation of the 
end faces of the sectors eliminates 
jamming and formation of an annular 
gap between the sectors and the flanges 
in the case of rotation of the sectors. 3 
drawings. 
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The invention relates to the oil production industry, in particular to drilling and 
operation of water, oil, and gas wells, for placement of sealing assemblies in wells with the 
aim of restoring leaktight sealing of casings. 

The aim of the invention is to improve the efficiency of work with a hydraulic coring 
head by stabilizing the position of the movable sectors during operation. 

Fig. 1 schematically shows a cross-sectional view of the hydraulic coring head; Fig. 2 
shows the same, with the sectors turned in the working position; Fig. 3 shows the force 
diagram for the forces acting on a sector. 
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The hydraulic coring head has a hollow rod 1, on which is mounted elastic tubular 
diaphragm 3. Movable sectors 4 are disposed between flanges 2. The upper and lower end 
faces of the sectors adjacent to the flanges are implemented, in the longitudinal cross section 
of the coring head, with radial curvature equal to half the length of the sector in the 
longitudinal plane, with center at a point equidistant from the upper and lower end faces of 
the movable sector, and in the transverse cross section of the hydraulic coring head, the 
maximum diameter of the working surface of the sectors contacting the patch to be expanded 
is implemented at a distance X from the upper end faces of the movable sectors in the 
longitudinal 


1663179 
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cross section of the latter, determined according to the following dependence: 

x = ^_ H ( 0 .3+sinp), 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body, 

P is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 

Metal plates 5 are joined to the surface adjacent to the diaphragm for every second 
movable sector. Cushioning 6 made from closely-woven cloth is joined to the plates on the 
diaphragm side so that the edge of the cloth projects out beyond the edge of plates 5. 

When pressure is created in the device, tubular diaphragm 3 is expanded and parts 
sectors 4 as far as they will go through patch 8 in pipe 7 that is under repair. Then the lateral 
gap formed between the sectors is covered by the projecting portions of plates 5, which are 
squeezed by the diaphragm toward the bearing surfaces of adjacent sectors, and the edge of 
the cushioning is bent under, sealing the remaining gaps along the edges of the plates. While 
the head is being pulled through the patch, sectors 4 always remain parallel to the axis of the 
head. When the head starts to move toward (or emerges from) patch 8, the sectors are tilted 
relative to the axis of the head, where only a redistribution of the wedge-shaped gap y from 
two-sided to one-sided 2y ma x occurs, but formation of a through annular gap between flange 
2 and sectors 4 does not occur, and the wedge-shaped gaps are filled with the cloth 
cushioning. The implementation of the working surface of the movable sectors that contact 
the patch to be expanded, with displacement of the maximum diameter, leads to 
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their parallel movement in the working position without warping, which creates the best 
operating conditions for the sectors and the elastic tubular diaphragm, reduces the axial and 
radial loads on the parts of the head and the tubing on which the head is lowered, and 
improves the quality of the fit of the expanded patch against the casing. 

The radial implementation of the end faces of the sectors eliminates jamming and 
formation of an annular gap between the sectors and the flange when the sectors rotate. 

Claim 

A hydraulic coring head according to Inventor's Certificate No. 641070, distinguished 
by the fact that, with the aim of improving the efficiency of operation of the hydraulic coring 
head by stabilizing the position of the movable sectors during the operation, the upper and 
lower end faces of the movable sectors are implemented in the longitudinal cross section of 
the hydraulic coring head with radial curvature equal to half the length of the movable sector 
in the aforementioned cross section, with center at the point equidistant from the upper and 
lower end faces of the movable sector, and the maximum diameter in the transverse cross 
section of the working surface of the movable sectors is implemented at a distance X from the 
upper end faces of the movable sectors, determined according to the following dependence: 

X = y-//(0.3+sinp) , 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

P is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 


1663179 


Russian original for figure] 


Fig. 1 

' [see Russian original for figure] 


yi = 2ymax 


Fig. 2 
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Fig. 3 
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